Primary Investigation of Optical Molecular Chemosensors for HClO、Cu2+and H2S by 卞庆娜
 
学校编码：10384                              分类号        密级       








Primary Investigation of Optical Molecular Chemosensors 




指 导  教 师：郑  洪  副教授 
专 业  名 称：分  析  化  学 
论文提交日期：2013 年  6  月 
论文答辩时间：2013 年  6  月 
学位授予日期：2013 年     月 
 
答辩委员会主席：         
评    阅    人：         
 















Primary Investigation of Optical Molecular Chemosensors 
for HClO、Cu2+and H2S 
 
 
A Dissertation Submitted for the Degree of 




 Qingna Bian 
 
 



























另外，该学位论文为 （                         ）课题（组） 
的研究成果，获得（                  ）课题（组）经费或实验室 





                             声明人（签名）： 






























（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 




























































































    Optical molecular chemosensors (OMCSs) that convert molecular recognition 
into highly sensitive and easily detected optical signals have emerged in the field of 
analytical chemistry as an application of the research on molecular recognition. 
OMCS has become one of the current scientific fronts and have been actively 
investigated in recent years due to their unique importance and merits in probing the 
composition, structure or evolution of environmental or biological microsystems. 
Much considerable efforts have been focused on the research of the OMCS that based 
on the irreversible and specific reactions due to their high selectivity and nice 
sensitivity. Along this line, this research on the optical molecular chemosensors was 
conducted and a series of OMCSs have been successfully developed in this 
dissertation based on a variety of irreversible and specific reactions. This dissertation 
consists of 4 chapters summarized as follows: 
In chapter 1, a general introduction to the concept and development of optical 
molecular chemosensors was presented. Emphasis was focused on the developments 
of optical molecular chemosensors for hypochlorous acid, copper ion and hydrogen 
sulfide. Then, based on the reports of interrelated literatures and the experimental 
results we had obtained, the objective of this dissertation was proposed. 
 
In chapter 2, a chemosensor for HClO based on naphthalimide has been studied. 
The structure of 4-amino-1,8-naphthalimide is easily modified, based on this we 
designed a ratio fluorescence chemsensor for HClO detection in physiological pH. We 
take hydrazine as recognition unit which then is connected to 4-amino of 
naphthalimide. The fluorescence intensity ratio of the system at 540nm and 488nm is 
good linear with the concentration of HClO, also, this probe possesses high selectivity 
for HClO because of the specific reactivity mechanism. And, the microscopic imaging 
















In chapter 3, a derivative of Naphthalimide hydrazine were designed and 
synthesized based on the metal ion-promoted hydrolyzation, and the Naphthalimide 
hydrazine derivative sensing performance to copper ion was investigated. 
Naphthalimide hydrazine derivative displayed the specificity and high selectivity for 
Cu
2+
 in aqueous solution, repectively, due to the metal ion-promoted hydrolyzation 
reaction’s high specifcity. And, the microscopic imaging of Cu
2+
 in living cells was 
also realized. 
 
In chapter 4, a chemsensor for HClO based on the HPBO derivative protected by 
Dimethy-thiocarbamoyl chloride (DMTC) has been studied. Based on the specific 
desulphurization mechanism of HClO and the excited state intramolecular proton 
transfer mechanism of HPBO，we design the chemodosimeter contains DMTC, which 
serve as recognition unit for HClO. Reaction rate is fast in the aqueous solution. As 
the HClO-promoted reaction is irreversible, the chemodosimeter possesses the 
specificity and high selectivity for HClO. 
 
In chapter 5, based on the excited state intramolecular proton transfer mechanism 
of HPBO and the mechanism of hydrogen sulfide reduction of azide into amine, we 
set up a ratio fluorescence sensing method for hydrogen suifide in aqueous solution. 
The advantages of the probe include wide pH range, good selectivity, and strong 
anti-interference capability, other reducing and anionic species does not affect the 
determination. Due to ratio fluorescence method, this system avoids the influence of 
external environment condition and equipment changes. 
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